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SUMMARY

An Investigation was made in the Langley two~dimenslional low-
turbulence tunnels of two NACA 6-series ailrfoils, the NACA 64y -212 and

the NACA 65A109, equipped with leading-edge slats and split flaps
deflected 0°. The optimum slat positions were determined at a Reynolds

number of 2.0 X 106- The airfoll sectlon 1i1ft characteristics were
obtained with the slats at the optimum positlion tested, at Reynolds numbers
of 2.0 X lO6 to 9.0 X 106- Pltching-moment characterlistics and the effect
of roughness on 1lift characteristics were determined at a Reynolds

number of 6.0 X 100.°

Extension of the leadlng-~edge mlats caused increases in meximm
gsectlon 11ft coefficients and in angles of attack for meximm 1ift coef-
ficlent so that for the NACA 64, -212 airfoll sectlon incressss in meximm
1lift coefficient of 0.60 and in angle of attack of 14° were attained with
flaps retracted and 0.60 and 5° with fleps deflected, amd for the
NACA 65A109 airfoil sectlon increases in maximum 1ift coefficlent of ©.69
end in angle of attack of 10° were attained with flaps retracted and 0.8L
and 6° with flaps deflected. The split flap was slightly mors effective
in increasing the maximum section 1ift coefficient than the leading-edge
glet. With both high-1ift devices deflected the increase in maximum 1ift
of the airfolls was approximately equal to the sum of the increments
produced by the high-1ift devices deflected individually.

Extending the leading-edge slat on the plain airfoll or increasing
the Reynolds number on the airfoils with the leadlng-edge slats extended
caused the stall to become more gradual.

On the NACA 6k;-212 airfoil section, where sufficient deta were
obtained to show optlmim slat location, deflection of the split flap
caused the optimum slat location to change in such a way as to form a
smaller gap between the slat trailing edge and the maln part of the
airfolil section.

The aerodynemic center moved forward to e point approximately equal
to the quarter-chord point of the extended chord as the leading-edge slat
was extended .
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The maximum section 1ift coegficient increased between Reynolds
numbers of 2.0 X 106 and 6.0 X 10 for all configurations tested. As the

Reynolds number was increased from 6.0 X 106 to 9.0 X 106 the maximum
gection 1ift coefficlent for the NACA 6#1-212 alrfoll section with the

split flap deflected 60° and the NACA 65A109 airfoil section remained
approximately constant, whereas the maximum 1ift increased slightly for
the NACA 65A109 airfoll section with the split flap deflected €0° and
decreased slightly for the NACA 64,-212 airfoil section.

INTRODUCTION

Some of the problems encountered with the use of thin airfoils =and
sweepback on wings of high-speed alrplanes are low meximwm 1ift and tip
stalling.

Previous investigations of airfolls of various thicknesses (refer-
ences 1 to 4) indicate that leading-edge slats maintain unstalled flow
over the alrfoll up to angles of attack greater than the stall angle
for the plaln wing and contribute addilitlional 1ift to the main alrfoll.
Ieading-edge slats can be employed on wings to delay tlp stalling, to
increase maximum 11ft, to Improve effectliveness of tralling-edge high-
11ft devices and therefore improve landing charecteristics of some
high-speed alrplanes.

The present investigetion extends exlisting data on leading-edge
glats to the NACA 6-series asirfolls of low thickness ratios. The
alrfolls tested were the NACA 65A109 and NACA 6&1-212 gsections. The
optimum slat locations for maximm section 1ift cosfficient were

obtained at a Reynolds number of 2.0 X 106. With the slate at the

optimum location the sectlon mserodynamic characteristics were measured
up to a Reynolds number of 9.0 X 10~ .

SYMBOLS .

The term '"'main part of the airfoil sections" is herein considered
to mean that part of the alrfoll sections excluding the slat. The
serodynamic coefflicients and other symbols used in the present paper
are as follows:

A 1lift per unit span

mc/h quarter-chord pitching-moment per unit span
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chord of airfoll with slat retvracted
free-stream veloclty

free-stream mass density

p
free-gtream dynaemlc pressure < 3

section 1lift coefficlent ——
q,c

maximm section 11ft coefficient

meximm section 1ift coefficlent uncorrected for blocking at
high 1ifts.

Increment of ma.ximum section 1lift coefficient between plaln
wing and wing with leading-edge slat deflected

section pltching-moment coefficient about the quarter-chord
point mc/ L
9502

gsection angle of attack, measured from airfoll chord line,
degrees

engle of attack for optimum meximum section 11ft coefficlent
for each slat deflection = G
(at optimum slat deflection) L

gsection angle of attack at maximmm 1ift coefficlent

.

increment of section sngle of attack &t maximum 1ift between
plain wing and wing with leading-edge slat deflected

Reynolds number

anguler deflection of leading-edge slat reference line from
alirfoll chord line

horizontal distence from leading edge of main part of alrfoll
to the slat reference point in percent airfoil chord, positive
when slat moves forward
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y vertical dlstance from leading edge of main part of airfoll to
the slat reference point in percent alrfoll chord, positive
when the slat moves upward

Subscript

8 leading-edge glat
MODEL

The main part of the alrfoll sectlons used in this investigation was
bullt of laminated mehogany and the 0.lhc leading-edge slats were built
of steel. The ordinates for the main part of the alrfoil sections and
leading-~edge slates are presented in tables 1 and 2, respectively.

When the leading-edge slats are retracted, the 24k-inch~chord NACA 641-212

and NACA 65A109 airfoll sections are formed. The 20-percent-chord
trailing-edge split flaps, which were set at a deflection of 60°, were
similated by a prismatic block of laminsted mahogeny attached to the
lower surface of the model.
s
A schematlic diagrem and photographs of the models are presented
in flgures 1 and 2, respectively.

The airfolls were maintalned serocdynaemically smooth except for tests
with leading-edge roughness. Some tests were conducted with 0.01l-inch
carborundum grains applied with shellac to the alrfoll leading edge to
find the effects of leading-edge roughness on the aerodynamic charac-
teristics of the alrfoils. For the slat-retracted conditlion, roughness
was applied over sn area of the airfoll having & surface length of 0.0&
from the leadling edge on both surfaces. For roughness applied in the
slat-extended conditlons, the entlre slat surface was roughened in
addition to the roughness appllied over the maln part of the sirfoil.

In making the slat surveys to determine the optimum configuration
of the leadling-edge slat on the airfoils, no intermediate supports were
provided between the wing and slat, and the fittings on the ends of the
slat for changing the posltion and deflection were recessed and faired
into the tunnel end plates so that no dlsturbances in the flow were
created near the leading edge of the airfoll. The alat deflectlons were
predetermined by having brackets drlilled for the various deflectlons
tested; the other slat parameters, slat depth and width, were messured in
the tunnel. Once the optimum configurations were determined, the slats
were attached to the airfoil by four brackets, one 5 inches from each
end of the model and one'6 inches on each side of the model center line
ag shown in figure 2(a).
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TESTS

The tests were conducted in the Langley two-dimensionsl low-tur-
bulence tunnel and In the Langley two-dimensional low-turbulence pressure

tunnel. These tunnels have test sections 3 feet wide and 7% feet high

end were designed to test models completely spanning the 3-foot Jjet in
two-dimensional flow. The tunnels and methods of measurement are completely
described in reference 5. All date were corrected by methods glven in
reference 5 except 1ift data obtained in finding the optimum confilgurations
of the leading-edge slats, which were uncorrected for blocking at high
1lifts.

Tests were made in the Lengley two-dlmensionasl low-turbulence

tunnel at a Reynolds number of 2.0 X 10~ to obtain the optimum location
of the slats for high maximm section 1lift coefficient uncorrected for
blocking at high 1ifts for the plain airfoils and for the airfolls with
split fleps deflected 60°. In meking the slat surveys, 1lift measurements
were mede for a wide range of horizontal and vertical slat locatlons and
for several slat deflections. With the leading-edge slats at the
optimm configurations tested,lift data were obtained at Reynolds numbers

of 2.0 x 106, 3.0 x 106, 6.0 x 106, and 9.0 x 10® in the two-dimensional
low-turbulence pressure tummel. Pltching-moment data and 1ift data with
leading-edge roughness were obtained at & Reynolds number of 6.0 X 106-

Lift data obtained for the leading-edge slats at the optimum con-
figuration tested with and without intermediate brackets Indicate that
the brackets had no effect on the 11ft characteristics.

PRESENTATION OF DATA

Contours of ailrfoll meximum section 11ft coefficlent, uncorrected
for blocking at high 1ifts, with superimposed lines of constent slat
gap for various positions of a O.lkc leading~edge slat with and without
a 0.20c trailing-edge split flep for the NACA 614-1-212 and NACA 65A109

airfoil sections are presented in figures 3 to 6. Maximum 1ift coef-
ficients and angles of attack for maximum 1ift at the optimm configu-
ration for each s8lat deflection are shown in the figures. The contours
Indicate the sensitivity of the alrfoil-slat c¢combinatlon to changes In
glat location. The variations of angle of attack at maxiwum 1i1ft over
the range covered were very small.

Aerodynamic date obtained with the slats located at the optimum
configurations tested are shown in figures 7 to 10. These data include
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1ift characteristlics at Reynolds numbers from 2.0 X 1.06 to 9.0 X lO6 and
1ift charecteristlics with leading-edge roughness at a Reynolds number

of 6.0 X 106.

No asrodynamic date were avallable for the plaln NACA 65A109 airfoil,
but for purposes of comparison maximum section 11ift coefficlents and angles
of attack for meximim section 11ft coefficlents were estimated from data
presented in references 6 and 7.

RESULTS AND DISCUSSION

Determination of optimum locations .- The contours presented in
figures 3 to 6 show the meximum Bection 11ft coefficients and slat gaps
obtained for varlous positions of the slat at & Reynolds number
of 2.0 X 106. The highest maximum section 1ift coefficliente measured are
shown plotted ageinst slat deflection in figure 11. These maximum-11ft-
coefficient data indicate that higher meximum 11ft coefficlents might have
been obtained with the NACA 65A109 airfoll section at higher slat deflections.

The highest maximm section 1ift coefficients msasured for each

airfoll-slat combination at & Reynolds number of 6.0 X 106 are presented
in table 3 along with the slat configuratlons at which these maximm
11ft coefficients were obtained.

For the NACA 611-1-212 alrfoil section, for which data were obtained
up to deflections high enough to show the optimm slat location, it can
be seen from figure 11 and figures 3(c) and 4(d) that deflection of
the split flap incredses the slat deflection required for the highest
maximum 1ift coefficients and changes the optlmum slat lecation con-
siderably. This effect results In a reduction ln gap between the main
part of the alrfoll and the slat trailing edge from 1.7 percent chord
for the unflepped airfoll to 1.2 percent chord for the flapped airfoll.

Sectlon aserodynamic characteristics withoyt flap.- Increases in maxi-
mum lift coefficient caused by the extension of a leading-edge slat depend

on the additional 11ft produced by the slat and the effectiveness of the
slat in controlling the flow around the alrfoil. In cases where separation
begins at the leading edge of a plain airfoil section, lift-curve peaks

are usually very sherp and leading-edge slats are effective not only in
increasing maximum 11t coefficients but also In producing a more gradusl
stall. Both of these effects are shown by the 1lift curves of figure 7(a).

It can be seen from table 3 that increments 1n the maximum sectlion
11ift coefficient of 0.60 and 0.69 and increments in the angle of attack
for maximum 11ft of approximately 14° and 10° were obtalned with the
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leading-edge slats on the NACA 64,-212 and NACA 65A109 airfoil sections,
respectively. The addition of roughness to the NACA 64 -212 end

NACA 65A109 airfoll sections with leading-edge slats caused decreases
in meximum section 1ift coefficlents of 0.43 and 0.54, respectively.

Both airfoil sections show (fig. 12) a general increase in maximum

section 1ift coefficient from a Reynolds number of 2.0 X 106 to approxl-

mately 6.0 X 106 . As the Reynolds number 1s further Increased to 9.0 X 106
the NACA 6l;-212 airfoil section shows a slight decreasse in meximum 1ift,

whereas the NACA 65A109 airfoll section remsins spproximstely constent.
Figures T(b) end 9(b) also indicate that the stall becomes more gradusl
as the Reynolds number ls increased.

The breaks in the 1lift curves at negetive angles of attack (figs. 7(b)
and 9(b)) are caused by a separation of the flow over the lower surface of
the leading-edge slat. Extension of the leading-edge slat caused the
aerodynamic center to move forward to & point approximastely equal to the
quarter-chord point of the extended chord.

Section serodynemic characteristics wilth flep.- Extension of the
leading-edge slat to ite optimum configuration in conjunction with a split

flap deflected €60° caused no changed in the type of stall of the alrfoil
sections (Pig. 8(a)) end ceaused increments in maximm section 1ift
coefficlent and ' angle of attack for meximum section 1ift coefficient of
0.60 and 5°, respectively, for the NACA 64,-212 airfoll section and of

0.81 and 6°, respectively, for the NACA 65A109 airfoil section. (See table 3.)

The addition of roughness to the models with the leading-edge slatb
and split flep deflected 60° caused decreases In meximum section 1ift
coefficients of 0.46 for the NACA 611»1-212 alrfoil section and of 0.33

for the NACA 65A109 airfoll section.

The maximum sectlon 1lift coefficlents of the NACA 61!-1-212 alrfoil
sectlons with a lesding-edge slat and split flap deflected 60° increase
as the Reynolds number 1s increased from 2.0 X 106 to approximately

6.0 X 10~ and then remain constant to & Reynolds mumber of 9.0 X 106.
The NACA 654109 airfoll sectlon, with a split flap deflected 60°, however,

shows an increase in maximum 1ift coefficient up to 9.0 X 106, the highest
Reynolds number tested.

On the NACA 64,-212 airfoil section, the leading-edge slat produced

en lncreasse of epproximately 39 percent ln meaximm section 1ift coef-
ficient, the split trailing-edge flap deflected 60° produced an increase
of approximetely 55 percent, and with both high-1ift devices an increase
in meximum section 1lift coefficient of epproximately 94 percent was
obtained. On the NACA 65A109 airfoil section, the leading-edge slat
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produced an increase of approximately 59 percent 1n maximm sectlon 1lift
coefficient, the spllt trailing-edge flap deflected 60° produced an
increase of approximately 63 percent, and with both high-1ift devices
an incréase In meximum section 1ift coefficient of approximately

132 percent was cbtalned.

CONCLUSIONS

The results of a two-dimensional wind-tunngl investigation at Reynolds
nunmbers from 2.0 X 106 to 9.0 X 106 of NACA 6h47-212 and NACA 65A109 airfoil

sections equipped with a lhi-percent-chord leading-edge slat and a 20-percent-
chord split trailing-edge flap indicate the following conclusions:

(1) Extension of the leading-edge slats caused increases in maximum
section 1ift coefficlents and in angles of attack for maximum 11ft coef-
ficlent so that for the NACA 611-1-2]2 alrfoll section Increases in maximm
11ft coefficient of 0.60 and in angle of attack of 14° were attained with
flaps retracted and 0.60 and 5° with fleps deflected, and for the
NACA 65A109 airfoll section increases in maximm 1ift coefficilent of
0.69 and in angle of attack of 10° were attained with flaps retracted and
0.81 end 6° with flaps deflected.

(2) Tne split flep was slightly more effectlive in increasing the
maximum section 1l1ft coefficient than the leading-edge slat on the airfoils
tested. With both high-11ft devices on the airfolls the increase In
maximum 1ift was approximately equal to the sum of the increments produced
by the high-11ift devices deflected individually.

(3) Extenslon of the leading-edge slat on the plain airfoll or en
increase in Reynolds number on the airfolls with leading-edge slats
extended caused the stall to become more gradual.

(4) On the NACA 6L4y-212 airfoil section, for which sufficient data

were obtained to show optimum slat location, deflection of the split
flap caused the optimum slat locatlon to change in such a way as to form
a smeller gap between the slat trailing edge and the main part of the
airfoll section.

(5) Extension of the leading-edge slate caused the aerodynamic
center to move forward to a polnt aepproximately equal to the quarter-
chord point of the extended chord.

(6) The meximum section 1ift coefficient increased between Reynolds
numbers of 2.0 X 106 and 6.0 X 10~ for all configurations tested. As the
Reynolds number was increased from 6.0 X 106 to 9.0 X lO6 the maximum
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section 11ft coefficient for the NACA 61|-l-212 airfoil section with split

flap deflected 60° and the NACA 65A109 airfoll section remasined approxi-
mately constant, whereas the maximum 11ft coefficlent increased slightly
for the NACA 65A109 airfoll section with split flap deflected 60° and
decreased slightly for the NACA 64,-212 airfoll section.

Lengley Aerconautical Leboratory
National Advisory Committee for Aeronauntics
Iaengley Field, Va.
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TABLE 1
ORDINATES OF NACA 6“1-212 ATRFOIL BECTION WITH LEADING-EDGE SLAT
Stations and ordinates 1n percent alrfoll chord

Main part of airfoll Leading=edge slat
Upper surface Lower surface Upper surface Lower surfeoce
Statlon | Ordinate Statlion | Ordlnate Statlon | Ordinate Btation | Ordinate
0 0 0 0 0 0 0
2,000 | -1,650 2,000 | =1.6 .has 1.025 .552 =925
000 31 2.618 | -1.8 g? 1.2 B4l | =1.105
000 | 1.1p Fel32 | =2,491 1.59 1.353 | =1.379
6.000 | 2.276 7.636 | =2.967 2,218 2,000 | -1.b50
8.000 +158 10,135 | = .3 2 2.7u2 2,082 | =1.,105
10.000 902 15.128 0123 2.500 =271
12.000 +558 20,11k 2 533 2,014 o2
14,000 | 5.072 2h.097 -u. 7. o8l ﬁ 323 633
17.000 { 5.592 30.079 Es 8. 20 ol ol 1.71
1 386 2. 68 ﬁg.o -u.g 9.8 4,386 2.&1 2.12
.903 J70 .039 -4.910 11.250 NS 66 2.750
Z 921 | 6.815 15.018 | =70 12,500 | 14.879 .920 34292
9k, .008 50,000 -u. Z 14.000 | 5.150 ng 1.550
ZK .961 052 5l.984 10. .168
9d2 893 22.9 1 —3 El 11.670 4,530
50.000 | 6.583 961 | «2.9 12.9 o 4.830
22 8%3 g.&gl g .ggg 1.%33 14.000 5085 .
65.039 E.oo 7z.92§ -1.233 §
72'01;7 3290 975 | ihes 2
30.0 2, 82 92 83 .028 -
gg 2.0 100. ooo 0 o
7 1.201 y
950013 . 0 ﬁ
100.000| © 8




NACA RM No. L8K22

TABLE 2
ORDINATES OF NACA 65A109 AIRFOIL SECTION WITH LEADING-EDGE SLAT

Stations and ordlnates in percent sirfoll chord

Main part of alrfoll

Leading-edge slat

Upper surface

Iower surfeace

Upper surface

Lower surface

Station | Ordinate Station { Ordinate | |{Station |[Ordinate Station [Ordinate
g 08 9 27 2 o8 : L6 ° © 2 66
.083 | -1.279 2,083 -1.,27 L1167 .TL +533 -.661
2.917 - og 2.549 | -1.3 T .ETZ 787 =796
3.7 0 Jy 5.052 =1.7 1.2 1.12 1.292 | -1.0
.583 796 7.55 -2.141 2.451 1'38 2.081 | -1.27
2.&17 1.129 10.056 | -2.437 750 1.880 2.915 -.125
+250 1.k33 15,05, | =-2.902 97 2. 750 .321
7.083 1.7&5 20.050 -3'2%3 <250 2.h17 .582 .850
.917 1.9 25. -3, g. 2.627 2. 18 1.212
.750 a.zgz 30.037 | =3.692 <750 2.810 248 1.328
9.583 2.k g 5.029 | -%.808 . 3.033 7.082 1.820
10017 2.70 0.020| -3.856 12. Z 3.351 .920 2.172
11.250 2.917 hs.011! -3.828 12.91 3. go g 2.331
12.035 3.113 50.00 =3.7 ;. 000 z.586 9.583 2.560
12.917 3.292 '98 -3.509 10.510 2.765
13.750 3.450 . -3.230 11.250 2,95
.000 5.200 .979 -2.833 12.0%0 3.1
1];.583 3.600 63.923 -2.5 12.915 2.301
15.417 5.529 .9 -2.090 13.745 3.1158
16.250 3.8L2 .962| -1.658 .000 3.511
MR | o | G| ~—
33.950 h-lZ9 S -337 --hZE '
.926 h.gho 99.999 ~-.020
;E. 3 L.840
.9g 5.0%2
roiage| 2:irs
.989 5.1h2
h9-99z .oly
25.00 .835
0.01L L..5
65.021 L.
70.027 3.690
35.032 3.170
0.038 2.522
85.032 1.961
90.02 1.219 .
95.013% .670
100.001 .020




TARTE 3

STMMARY OF MAXIMM-LIFT CHARACTERISTICS AND LEADNTRG-ELGE SLAT COMFICURATIONS

YoR ™0 HACA 6-SEHIES ATRFOIT, SECTIORS R = 6.0 x 105

Surface [ T &y o, B
. 3 Iy y eap
Hodel. contiguration dondition | WAL (dEI Rl 52 | (pervony chort) | (paromat ahord) | (886 | (pevosmts ohord)
o
Bmooth 1.55 15 -—-- .-
Plaln FAGA 64 -212 alrfoll - -—- ---- ———- -
Roungh 1.7 n -——- --
feooth 2.h0 1n -—-- ---
AMrfoll and eplit flap deflected 60° - - — —
Rough 1.91 6 -—-- --
Smooth 2.15 29 0.6 1k
Alrfoll with leading-edge slat 9.9 -6.3 43.3 1.7
Bongh 1.72 20 0.55 9
Arfoll with leading-elge alst and | Smooth | 300 | 16 | 0.6 5
4 o, 8.4 -9.1 543 12
split flap deflectef €0 Bengh 2.5 1 0.63 5
Bwoth | M1a7 | M1 — -
Plain HACA 65A109 airfoil — —— ———- —
Bough | P05 [ ™m
N g0 |0t hoal B e
o 8plit flap deflectsd ——— — —— —
Rongh ha| b —— | e
Sanoth 1.86 21 0.69 10
Airfoll with leading-edge lat 8.9 -8.4 k6.3 0.6
Rongh 1.3 1k 0.37 3
Alrfoll with lsading-edgs slat end Bmooth 272 13 0.8 § B.g P 8
split flap deflacted 60° Rough 2.39 1 0.58 P 2 -9 3 0.

ElIl:t:rul:m:.u prodnced by lezding-edgs slat.
Phata approximated from referencas & and 7.
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Blat reference line

Airfoll chord line

—

Slat reference point

Filgure l.~ Notatlons used to indicate poeition of leadlng—edge slat on alxfoll sectlons.
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Figure 2.— Photographs of airfoil sections with a 0.lhc leading-edge elat and a 0.20c tralling-edge
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(a) NACA 64-212 airfoll sectlon.

aplit flap.
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(b) NACA 65A109 airfoll section.

Figure 2.~ Concluded.
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Figure 3.— Contours of alrfoll maximm section 1lift coefficlent, uncorrected for blocking at high
1ifts, for various posltions of a 0.lhc leading-edge slat on an NACA 64,—212 airfoil sectlon.
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Figure 4.~ Contours of alrfoil maximm section 1ift coefficient, umcorrected for blocking at high
1ifte, for various positions of a 0.lic leading—edge slat on an NACA 64212 airfoll section

with 60° split flap. R = 2.0 x 105,
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(a) 85 = 5k.3°.

Figure 4.— Concluded.
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Figure 5.— Comtoura of alrfoll maximm section 11ft coefficlent, uncorrected for blocking at high
1lifte, for various positions of & 0.lkc leading-edge slat on en KACA 654109 airfoll sectlon.

R = 2.0 x 105,
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Figure 6.— Contours of airfoll merimum section 1ift coefflclent, uncorrected for blocking at high
lifts, for various positions of a 0.lhc leading-edge slat on an NACA 65A109 airfoil section

with 60° gplit flap. R = 2.0 x 10°.
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Figure 7.— Asrodynamic characterilstics of an HACA 611-1—212 airfoll sectilon

equlpped with a 0.lkc leading-edge slat. For airfoll with slat
Bs = %3.3%; x5 = 0.099c; y5 = —0.063c.
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Figure 8.— Aerodynamic characteristics of an NACA 641—212 alrfoll section

equipped with a O.lhc leading-edge slat and a 0.20c 60° split flap.
For airfoll with slat &g = 54.3%; x5 = 0.08k4c; g = —0.091c.
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(a) Section 1lift and pitching-moment characteristics. R = 6.0 X 106.

Figure 9.— Aerodynamic characteristlics of an NACA 65A109 airfoll section
equipped with a O.lhc leading—edge slat; 85 = 46.3°, x5 = 0.089%¢,
Jg = —0.08kc.
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(a) Section 1ift and pitching-moment characteristics. R = 6.0 x 106,

Figure 10.— Asrodynamlc characteristics of an NACA 65A109 airfoil section
equipped with a O.lhc leading—edge slat and a 0.20c 60° split flap;
8g = 46.3°, x4 =0.089c, y5 = -0.0T79c.
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(b) Bffect of Reynolds mmbers on sectlon 1ift characteristics.

Figure 10.— Concluded.
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